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1.0 Introduction/Background

The Environmental Work Group has identified esrtarmiratiencontaminant accurmt %
aeeumulatienand the aguatic food chain behind-Orevile-Dam-asapetentia ifi

an issue of concern. Contamination of fish from mer er me and organic contaminantsis a
significant concern in many areas of California, includin Riverwatershed. Lake Oroville
tributaries in the upper Feather River watershed d mining activity during the Gold
Rush era, and continue to experience signifi ining activity. Numerous large mercury
algam for gold extraction in the Feather
old’'mining operations is sowly being

sh era has long since passed, significant

and in Lake Oroville.

transported downstream with sedi
guantities of mercury till remai

Potentially occurring anoxi i iment-water interface at the reservoir bottom create
ideal conditions for bi i ion of methyl mercury by sulfate-reducing bacteria. The
redistribution of methyl olumn during lake mixing in the fall and winter may facilitate
Ihg plankton, fish, and piscivorous birds and other animals,

Ies in the upper Feather River watershed have contributed metal and organic
chlorinated biphenyls (PCBs), which also have an affinity for sediments and

eb. Re-suspended sediments and recycled metals and organic contaminants in
sported downstream to other project waters, including the Diversion Pooal,

d Forebay, Oroville Wildlife Area ponds, and the Feather River, where uptake and

n aguatic organisms can occur.

Sedim rapped behind the dam are potentially laden with metals and organic contaminants, which may
bioaccumulate in the food web. Sediments carried into Lake Oroville initially deposit into the upper tributary
arms. Sediment deposits are transported further into the reservoir due to: 1) natural high flow hydrologic
events; 2) reduced reservoir levels, and 3) periodic discharge surges from upstream hydropower generation.
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2.0 Study Objective
The objectives of the study are to determine evaluate—)-the-tevelsevaluate petentiall) the magnitud

extent of bioaccumulation of metals and organic contaminants in aguatic organisms within the p -
affected area, and 2) the sources and -ef-metals-and-organie-contaminants-Hr-sediments Hrpednded™

prejeet-waters—2}yand potentid effeets-efpathways of contamination that contribute to bi caCCuBtat on
including -frem-contaminated sediments en-thefoed-web-irtheproject-area—and-3)-cte ~o=\_‘-l1_ 3

A
C
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tedw . : and to provide information that could be used to
develop potential protection, mitigation and enhancement measures..

3.0 Redationship to Relicensing/Need for the Study

Sediments in Feather River tributaries are known to carry metal and organic contaminants.
construction of Oroville Dam, sediments carried by the tributaries and the main stem @

from the sediments into the water column, where they become available for up
downstream. In addition, sediment dwelling organisms (e.g., crayfiSipi ine ediments and can
absorb contaminants. Contaminants in lower trophic levels are k [
organisms, and may reach levels that are deleterious to othe ani'S uding listed species and humans)

that ingest them. ’

Impoundment of the reservoir created conditions i h sed S PO laden with contaminants are
trapped, which could then allow bioaccumulation of contamilaats Mithe food web. Water with bioavailable
forms of metals and organic contaminants that CaSEC V B o VOir may contribute to
bioaccumulation in downstream organism o%! m ay hot have been significant downstream
from the dam prior to its construction AUSE .“ m ganic contaminants were bound to the

sediment particles, not readily availéble 16 m 2 ansported out of the system with higher flows.

;\ purees anchState Water Resources Control Board have conducted
limited sampling for metal§in \ \ reservoir and Feather River downstream from the dam.
Analyses of the few fish fro m\u d'the Feather River have detected mercury at concentrations
that exceed current Enviro m ptection Agency and California Office of Environmental Health
Hazard Assess 8. These datanare not sufficient to determine the magnitude and extent of mercury
contaminatio M Y aiSms, nor the source. Additional analyses of fish tissue for mercury and
other metals.ane orga conta Nnts is necessary to determine project effects and compliance with Basin

Plan gl i
g species prey on fish or other aguatic species from project waters. These wildlife
% m er adverse physiological or reproductive responses from ingestion of prey species
co elevatedfevels of certain contaminants. Contaminants ingested by wildlife species that prey on
aguati ecies from project waters can also be hioaccumulated and passed on to other predatory fish and
wildlife spegiés that in turn prey on them.

The California Department o

Since recreation, including fishing, is a major beneficial use at project facilities, analysis of sedimentsfish
tissues would provide val uable information for fish consumptlon adwsorlesFer—mstanee—eneef—theF&ea:vew
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) o-therese a a
Cu 1o Ci o S

Faepvel-r—m—breaeeumu#aﬂen— Sampling of sedl ments may be necessary to deter
of biota (if found) is attributable to contaminant sources located within the res Te
project area and if contamination is local or widespread. Certain areas ma ess‘contami ated others
and not warrant the same restrictions as other reservoir locations for consunig m \ ould only be
determined by analyzing sediment samples, since identification of f| ith high @ w tloadsin a
particular area may be due to their recent migration into the sa A from othé aminated sites.
Knowing the location and extent of sediment contamination f nine and develop reservoir
management practices (licensing conditions) that improve ity and natural and recreational
resources of the reservoir.

arsenic), but may be mobilized and made avail@ble ‘@; ‘a; ain environmental conditions
(resuspension of sediment deposits from th depressed oxygen and pH conditions,

le aI Enerqy Requlatory Commlsson. Information derived from this study will be used to

Information from the study is also heeded to address USFS, USFWS, and NMFS concerns related to fish and
wildlife species that feed on potentially contaminated aguatic organisms in the project area.
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4.0 Study Area

The study area is generally within the FERC project boundary, but also includes lands adjacent to the
boundary where piscivorous species may occur.

The first phase of this study will focus on evaluation of contaminants in project waters. bseeHer
phasesPhase Two, if necessary, will evaluate contamination in reservoir tributaries and the
downstream from the project area.

Study plans approved by the Environmental Work Group define the limits of the S
results indicate that the study area should be expanded or contracted, the Envi
discuss the basis for change and revise the study area as appropriate.

5.0 General Approach

Detailed Methodology and Analysis

This study will be conducted in phases. The first phase willl'emphasi of metals and organic

contaminants in fish and crayfish in the project area. . The fish tissues and sediment
samples from 15 locations in the Project area. Sedi ampl SSUL De@BRropriately stored for later analysis.
Analyses from fish tissue ssmples and water quality \m A/1 will be presented by early summer,
2002. In Phase Two, the Environmental Work & D » e One data to select six of the collected

sediment samples to be analyzed for meth§ ‘m‘ “ ury and PCBs. Additiona constituents may be
analyzed from these six and any or all he CtherYal m based upon results from fish tissue and water
quality sampling. Other sediment g t the 15 samples. H-thefirsiphase-detests

meai o on-of-hiiman-health o «a ala
- o o - A Cct o i1

dowinstream om-the - nrole

......
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with apprepriate resource and health agencies and the Environmental Work Group or Task Force. Analyses
in subseq phases in tributaries to the reservoir would provide background data needed to evaluate the role
of the reservoir in bioaccumulation. Subsequent analyses in sediments and additional fish in the project area
would provide information to determine the extent and sources of contamination, and species affected. The
extent of project related impacts to fish, crayfish, and sediments downstream from the project area would
also be analyzed in subsequent phases. |If initial study results indicate that the methods and tasks should be
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modified, the Environmental Work Group will discuss the basis for change and revise the study plan as
appropriate.

Phase 1—Project Area Metals and Organic Contaminant Assessment

Water bodies sampled for Phase 1 of the study will include Oroville Reservoir, Diversion [, Th i
Forebay and Afterbay, low flow section of the Feather River, Feather River immediately

the Afterbay Outlet, and an Oroville Wildlife Area pond (Figure SP-W2-1). Tasks that will b

Phase 1 include sample callection, |aboratory analyses, and data interpretation. %

Oroville Facilities Relicensing (FERC Project No. 2100) March 4927, 2002
SP-W2 Contaminant Accumulation and Aquatic Food ChainPreliminary Draft—Subject to Revision
Page 12



Figure SP-W2-1. Phase 1 Contaminant Monitoring Sites

.

A
rF'arﬁludlse/

! ® Phase 1 Fish Sampling Site
7 © Phase 1 Fish and Crayfish
II.' Sampling Site
o * addtional sitesmay be added
P - upstream , within, and down-
stream from the project area
depending on results from P hase 1
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Figure SPW2. Task 1 Contaminant Monitoring Sites
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Crayfish will be collected from the Thermalitg ay and@lther the low flow section or
downstream from the Afterbay Outlet in the *@ er, depending on where they are found.
Larger (older) crayfish will be targeted. cast el ayiish,of similar size from each site will be
composited. Crayfish will be collected 9y hand, ne barted traps. Crayfish will be wrapped
in aluminum foil and frozen for trg@Asport \t%“"l“

Lake Oroville — Screening: R Gonianination in Lake Oroville requires multiple sampling
sitesin each arm and ﬁ 00V 0 eservoir. Fishwill be collected from two
different samplingd ‘u m 2 North, Middle, and South fork arms and from both the
east (Bidwel| Mharinaartihadlest (S IIway arm) sides of the main body of the reservoir.
In addition, ba ;"z‘\m ollected from near the Lime Saddle Marina for
polynucl €3 : \.: %.‘ contamination analysis. The marina environment is the
mogt likely s ‘L".&. mulation. Targeted fish species will include spotted, largemouth,
Qr S 3 dehannel catfish. Diversion Pool — The Diversion Pool will be
m-.-‘ 3 piversion Dam. Fish targeted for collection from the Diversion Pool will
M ed, | >mouth or smallmouth bass, and chinook or coho salmon. Crayfish will
ected, framY the same site.

9

ermalito Forebay, Thermalito Afterbay, and Oroville Wildlife Area — One

itoring site will be established in the north Thermalito Forebay. The Thermalito
Afterbay will be sampled in both the northern and southern regions. . One representative
pond will be sampled in the Oroville Wildlife AreaWarmwater fish species targeted in
these water bodies will include spotted, largemouth, or smallmouth bass and channel
catfish. Crayfish will be collected from both sampling areas in the Afterbay.

Lower Feather River — The Feather River downstream from Oroville Dam will be
sampled at one site in the low flow section between the fish hatchery and Afterbay
Qutlet and at another site downstream from the outlet within the project boundary.
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Targeted fish species will include spotted, largemouth, or smallmouth bass and chan
catfish. Attempts will be made to sample the same species as sampled in the other,
project waters. Crayfish will be collected from either the low flow section or
downstream from the Afterbay Outlet in the Feather River..

Phase 1, Task 2—L aboratory Analyses
Analytical procedures generally will follow those used in the Toxic Sub
Program conducted by the State Water Resources Control Board and
Game. Metdls, pesticides, polychlorinated biphenyls, and polyn

Reporting Limit
Analyte b(n
adrin 1
apha-BHC 2
betaBHC 2
ganma-BHC 2
deltaBHC 2
apha-chlordane endrin aldehyde 2
gammea-chlorda endrin ketone 2
apha-chlordene heptachlor 1
gamma-chlerdene 1 heptachlor epoxide 1
chl oW f O 2 Kelthane (dicofol) 2
al (da 2 methoxychlor 10
240 2 mirex 2
4D 2 nonachlor, cis 2
4@ DD 2 nonachlor, trans 2
P 2 oxadiazon 2
pDD 2 oxychlordane 2
‘ 44 2 tetradifon (tedion) 2
‘ 44'-DD 2 toxaphene 100
4.4-DDMU 2
acenaphthene fluoranthene 10
acenaphthylene 10 fluorene 10
anthracene 10 indeno(1,2,3-cd) pyrene 10
benzo(a)anthracene 10 3-methylcholanthrene 10
benzo(b, j&K)fluoranthene 10 1-methylnaphthalene 10
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Analvte Rggor;lr;g Limit Analvte Rggorbtlr;g Limit
benzo(g.h.i)perylene 10 2-methylnaphthalene 10
benzo(a)pyrene 10 1-methylphenanthrene 70
benzo(e)pyrene 10 naphthalene 10
biphenyl 10 perylene
chrysene 10 phenanthrene
dibenzo(a,h)anthracene 10 pyrene

2,6-dimethylnaphthalene 2,3,5-trimethylnaphthalene

10

Reporting Limit

Congener
ppb (ng/g)

Congener

(o
>

8
15
18
27
28
29
31
44
49
52
66
70
7%

s

parathion, ethyl
diazinon parathion, methyl

cadmium
, chromium 0.1 selenium*

O .
o
o
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Reporting L imit Reporting Limit
Analyte e Analyte
ppb (na/q) ppb (ng/q)

copper 0.006 silver

lead 0.007 zinc
Percent organic carbon EPA Method 9060 ‘
Acid volatile sulfides EPA ABS/SEM procedures, Dec. 2, 1991
Nony! phenols GC-MS/IDEG '

* analysis with methanol addition

9

Methylmercury is assumed to be the form of mercury available Bloaecu 'tqk e food
web. Most mercury in fish tissues is in the methylmercury frag ‘Ls‘ %‘ , however, is
typically analyzed from fish tissue and is assumed to regfesent the m ury content of
tissues. Fish muscle (filet) tissue is analyzed for the metals arsenic, ca i nickel, mercury,
and selenium, while fish liver is analyzed for coppéfy omium, lead¥andsilver. All organic
chemicalsin fish are analyzed from filets. W ly analyises.of metals and organic chemicals
are performed on crayfish. Insufficient infor m ailable efermine whether total
mercury analyses can be used to assessdhe me | n action in crayfish. Therefore,
both methy! and total mercury will be analyizeed. fro &) 0 asSess mercury contamination
and the relationship between methihand tot8l meteuky - Chayfish are shelled at the laboratory
prior to analysis. All fish and grayfi nalys S\ e performed at the Department of Fish and
Game Water Pollution Contro ‘-m ‘g_ 0 Cordova.

The ten black bass ob gl fromieachSampling site will be individualy analyzed for total
mercury contamipéthon. \‘_‘-‘g[l_b_ ‘L of the fish from each site will be composited
following OEHHAUIteliNes e Dlagk bass and catfish composites will be analyzed for
; N . - .
organics (orga m an( ‘oﬁ-_ Iphosphorus pesticides, and polychlorinated biphenyls) and
metals. . he composites © ‘E_»“ pbass and catfish collected near the Lime Saddle marinawill be
aromieti c hydrocarbons in addition to organic and metal contaminants.

ples from each sampling site will be analyzed for organic
ymetals, including both methyl and total mercury.

riteria and guidance values for protection of human health and wildlife from contaminant
cumulation or ingestion will be researched and reviewed. Some of these criteria and guidance
values include numerical criteria of the U.S. EPA and Cdlifornia Office of Environmental Health
Hazard Assessment for human health protection, National Academy of Sciences predator
protection criteria, maximum tissue residue levels and elevated data levels used by the SWRCB,
action levels of the U.S. Food and Drug Administration, and median international standards for
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trace elements of the Food and Agriculture Organization of the United Nations. Results from
Task 2 will be compared to applicable criteria and guidance values. Potential pathways fo
bioaccumulation in the fish will be investigated for those contaminants present at levels
a concern. Pathways and sensitivity to contaminants in wildlife species of manag
will also be reviewed. This review will include evaluation of the potential for accum
their aguatic prey for contaminants identified in this study. The pathways invi i
facilitate determination of project operations that may contribute to contaminan
and downstream effects, and focus activities in Phase 2 of this study.

(Jerry — add language describing pathways chart — USFWS conc

Phase 1, Task 4. Phase 1 Reports

Interim output products will be identified through coor
their data needs. A report will be prepared at the
discusses results of the study, including relati
human and wildlife hedlth, and need for Ph

Phase 2—Metals and Organic Contaminant ‘m\.. 3\

v
If analysesin Phasel or findings of st plal \\ ate elevated levelsin fish or crayfish (i.e.,

criteria or guidelines exceeded) or er OU m iti ons@ssociated with enhanced bioaccumulation, a
second phase will be undertaken \m m ork Group, , will review and approve the Phase 2
approach before implementati€ x\m%; at Phase 2 could evaluate sediment, fish, and crayfish
contamination in the tribuf m\‘_‘ \g,k p determine background (i.e., upstream) bioaccumulation and
contamination levels. Additi® m\‘k ecies would be sampled in project waters to determine the extent
of species affected. diments & %& sh species (such as threadfin shad or wakasagi preyed on by other
fish and these aa@l'bargex fish preyed by wildlife species) may also be sampled for contaminants in project
water bodies _M V fish, and crayfish would be sampled downstream from the project area
in the Feather R er to e alua extent of possible project effects on downstream contamination.

Para S5 an m‘ LI d de both metals and organic contaminants that were found to be significant in
Ph

ase 2, hask 1—Background Assessment

ses in Phase 2, Task 1 will focus on tributaries to the reservoir to provide background data
needed to evaluate the role of the reservoir in bioaccumulation. Data from tributaries to the reservoir will be
compared to that obtained from project waters to determine whether the project had any effect in
bioaccumulation above background levels present in the watershed.

Phase 2, Task 1A—Sample Collection
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Fish and crayfish species sample collection will use the same procedures and protocol
Phase 1, Task 1. Fish and crayfish in the North, Middle, and South forks of the F
River and the West Branch, Concow Creek, and Fall River will be sampled just
confluences with the reservoir. Targeted fish species will include the same sp
in Fask—*-Phase 1. |f those species are not available, targeted species m
smallmouth bass, catfish, and pikeminnow. (However, resampling of the
then be necessary to obtain the same species for comparisons).

Lake Oroville.

Phase 2, Task 1B—Laboratory Anayses

Laboratory analyses for fish and crayfish W W the same procedures asin Phase 1, Task 2.

Sediments will be analyzed o ‘A’h‘_ ‘Q»_ or metals, organic chemicals, percentage
organic carbon, and acid V¢ m‘ iJes e I-test Laboratory in Napa.

Phase 2, Task 1C—Dataifiteptetation

N\
Data obtained from .k dy Plan SP-W1 will be compared to criteria and guidelines to

determine whether Contaminant |€ ﬁ, esent at levels that would pose a concern to human health, aguatic
organisms, and 00d m ant levels in fish and crayfish in the tributaries would be compared to
levels in tho¢ £Ci €3 roject wa ers to determine whether the project contributed to additional
bi oaccumdl&iio m those species. The sediment data would be used to evaluate the
contri ON 9 m Sinau ding from each tributary to focus future studies in the tributaries and reservoir.

Y

Phase 2, Tas Project Waters Assessment

Vsesin Phase 2, Task 2 will focus on project waters to determine the extent of species affected by

amination, including additional sport fish species and prey species eaten by other fish and wildlife
species. Additional fish species may also need to be collected if fish species collected from the
tributaries in Phase 2, Task 1 are different than those collected in Phase 1 from project waters. The
same species would be targeted from project waters in this Phase as collected in the tributaries in
Phase 2 so comparisons can be made to discern the role of project waters in bioaccumulation.
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Sediment samples would be collected from project waters to provide information on sources and

loading potential.
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£ 3 downstream depending on results
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Phase 2, Task 2A—Sample Co|
Fish species sample collection will use same PLOCE and protocols asin Phase 1, Task 1.Sediment
samples from deeper project watel &; ‘_‘ Eroville, Thermalito Afterbay) would be obtained with a
core sampler during the spring u\m m e development of anoxic conditions in the
hypolimnion. Anoxic conditiC \‘\\mm;.‘ ants to recycle from sediments to the overlying water.
The top six inches of sedi m\} ‘-‘; | be cdlected with teflon spoons into containers provided
by the laboratory. Ten core sa &_\; e will be composited into a single sample. Sediments would
be collected in the Feather River dowmstréam from the dam within the project area from deposits (point bars,
riffle areas, or 5) withiteflon spooRSinto containers provided by the laboratory. Ten samples would be
omr ed into a single sample.

collected froi 1 Sif@iand

9

KeOnoville Fish and sediments will be collected as much as possible from the same sites from
‘ ich and crayfish were sampled in Phase 1. Additional sport fish targeted for sampling include
orown trout, chinook or silver salmon, bass, and sunfish (including those species sampled in Phase
Prey fish species (threadfin shad and wakasagi) in the reservoir may be sampled if high
contaminant loads are found in Phase 1 in fish that prey on them. Fish will be analyzed using the
procedures in Phase 1 for information related to human health from ingestion of contaminated fish as
well as whole body analyses of fish for evaluation of effects to wildlife species. Additional sites for
sediment samples may be necessary in the main body of the reservoir due to the areal extent and
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potential for different loading from each arm of the reservoir. The need to collect additional sam
will be determined by the variability found in the initial samples..

eaten as prey are found to contain high levels
ivorous susceptibility will be evaluated through
e specific contaminants identified in this study as

bioaccumulation, including contaminant |oading, deposition, and cycling.

ase 2, Task 3. Lower Feather River

This Phase of the study would determine the extent of project related impacts to fish, crayfish, and
sediments downstream from the project area. Parameters analyzed would include both metals and
organic contaminants that were found to be significant in Phase 1.
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Phase 2, Task 3A—Sample Collection
Fish, crayfish, and sediment sample collection will use the same procedures and protocols
previous Phases which are appropriate for stream sampling. Methods used will avoid
concern. Targeted species include bass, catfish, and sunfish. Analyses will include ti

for determination of effects to human health as well as whole body analysesto d i

wildlife species.

Phase 2, Task 3B— Laboratory Analyses

Analyses, |aboratories, and procedures for fish and sediment analy.
previous Phases.

Phase 2, Task 3C—Data I nterpretation

Data from this Phase will be evaluated to determin
crayfish, and sediments downstream from the proj
guidance values researched in Phase 1.

ill be compared to criteria and

Phase 2, Task 4. Phase 2 Reports

and wildlife species. Data will be presented in tables and graphs showing the relationship
acentrations of any contaminants found and the various criteria and quidance values.

Compliance with criteria guidance values will be used to evaluate compliance with Basin Plan objectives,
which is necessary for the SWRCB to issue a water quality certification. The water quality certification must
be submitted to the Federal Energy Regulatory Commission with the application for a new license for the

project.
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A draft report documenting findings will be prepared after completion of Phase 1, and afinal report wi
results and recommendations will be prepared at the completion of subsequent Phases, if necessary.
report following completion of Phase 1 will include information about potential risks to wildlife f estion
of contaminated fish species for evaluation in the terrestrial studies.

7.0 Coordination and | mplementation Strateqy

Coordination with Other Resource Areas/Studies

This study will provide information for evaluation of Issue Sheet W6 (effe
facilities and operations on sediment deposition and potential impoundment o
potential presence and uptake of methylmercury through the food ¢ 0
Plan SPG1 (Geology Issue G4 - project effect on sediment accumul al dam). Information
derived from SPG1 will be used to determine the magnitude of JpOte tial ontaminated sediment influx into

the reservoir.

This study plan provides the information for efialuati€ \u; e S ent W6 (effect of existing and future
project facilities and operations on sediment de ion 3 ki 8 Impoundment of metals and toxins,
including the potential presence and uptak ‘i; %._ ‘through the food chain. Lake Oroville, fed by
tributaries that have a history of gold tial for accumulation of elemental mercury in
its basin sediments). This study dir. m ‘ﬁ,‘ ddresses the following specific issues.

Direct \

. WE 7. Lake Oroyi sthbValcaliiar ESthat have a higtory of gold mining activity, has potentia
for accumulation of ee \h\ ‘tg 35N sediments. Potentia presence and uptake of
methylmercury thraugh the Togehchalbu iSbbe assessed

. F6. eeis.of exidl 00 re project operations on sediment deposition, erosion, and
recruitment t agystem (ichdding downstiream sediment supply) and associated changes in water
quality on thegliantitiaand ity r aquatic habitats within project affected waters

Indiré ’

| ssues

0 aCt\ITY, 90

Reducesedi ment yvieds from watersheds in deteriorating conditions and those tributary
&roe ‘(g. hoe'S@Phazardous flood prone areas

<UL WE 4T at coordination for Page 2 #5? -- Could be items aong roads that might sweep
into iver during floods.

. G, Project effects on sediment accumulation upstream of the dam.

(Expandedssues Addressed: GE19, GE22, W6, W9)

Oroville Facilities Relicensing (FERC Project No. 2100) March 4927, 2002
SP-W2 Contaminant Accumulation and Aquatic Food ChainPreliminary Draft—Subject to Revision
Page 26



8.0 Study Schedule

The study will begin in the spring of 2002. Collection of samples necessary for analyses of the signifi
of metals and organic contamination in fish and crayfish in project waters (Phase 1) should be co
early summer of 2002. If necessary, additional samples to determine effects from tributary col
sediment loads, and downstream effects would occur later in 2002 or the following year. A
may be necessary in subsequent years if sampling attempts fail to collect the requisite sam
particularly contaminated samples are encountered. A draft report discussing sampling, anal
project implications, and recommendations will be completed at the end of each p
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(EERC PROJECT NO. 2100)

SP-WS5 Project Effects on Groundwater
Mareh141.2002March 1927, 2002

1.0 Introduction/Background

groundwater quality downstream from the-Oroville dDam. Included in their con
effects to hyporheic zones aong the Feather River.project+eservoi—and-—eather

beneath and beside ariver or stream. The spaces are permeated by, flowing
stream, and are inhabited by a variety of insects and other aguati ¢ @kganisms,

Oroville dDam and Lake OrovilleR are underlain by relativekai Mpet e Mesozoic-era igneous bedrock.
Downstream from the dam, the Feather River and the phalite Foredaand Afterbay project features are
on much younger and more permeable volcaniclastic ang w sedimen here groundwater recharge
occurs. Due to the porosity of the underlying de@@8its, the cs ads of the Thermalito Forebay and
Afterbay surface water features, as well as vari ed VieletREe sleiieleasEs to the Feather River, probably
contribute to locally higher groundwater |eveiShthoud % gt OPthis effect has not been quantified. Itis
possible aso that groundwater quality re QL o aCteristics of the water within these project
features. ~

gperation of the Oroville Fecilities may have effects on the physical, chemical, and

ponents of groundwater quality in the project area. Some physical, chemical, and biological
)llected from groundwater in the project area. However, these data are not, nor were they
2d to be, sufficient to determine compliance with Basin Plan criteria, gods, and objectives (CVRWQCB
sstablished for protection of groundwater beneficial uses. Additional physical, chemical, and

ical data are needed to demonstrate project compliance with Basin Plan ebjeetives-standards for
groundwater.
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2.0 Study Objectives

The objectives of this study are to quantify the localized effects on groundwater levels and groundwal
quality from Thermalito Forebay and Afterbay operations, as well as from dam releases to the FeathiERWer.

The study will include quantifying effects on movement of water within hyporheic zones and de ing.the
hydraulic connectivity between the Feather River and ponds within the Oroville Wildlife Area

alaila atalla aYaWadlla ol JaWa to tho aoffecte of nroke ata) - nA-oheratirons-o a¥a
oo ‘Avene ooy — o v u O O t >

Construction of Oroville Dam, impoundment of water to form Lake i facilities of the
project have affected the physical, chemical, and biological characteri eather River
Since the Feather River provides recharge to local groundwat i uality characteristics
in the river may subsequently affect groundwater charact recharge to groundwater from

the Thermalito Forebay and Afterbay may affect groun els. Pondsin the Oroville
Wildlife Area are likely hydraulically connected to theyEeath us may also be affected by the
water quality characteristics of the Feather River.

Though the project may potentially affect biglog
macroinvertebrates as a component of
since sufficient information about t
| Study Plan SP-W1. However, if i
the biological hyporheic elem
Workgroup and Task For

groundwater, aquatic

ics of groundwater are not included for study
ned from riffle areas of the Feather River in
suggests that there may be adverse effects to
oped in collaboration with the Environmental

| Prior to issuance of
require a water

, the Federa Energy Regulatory Commission (FERC) will
ate Water Resources Control Board (SWRCB). The certification
hat the project complies with appropriate requirements of the Central

ts of groundwater, demonstrate compliance with water quality standards and other
ents in the application for water quality certification, and identify the need for project

analysis is required for determination of conditions in the water quality certification by the SWRCB. Fhe

‘ Federal-Energy Regulatory Commission{(FERC) requires
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4.0 Study Area

The study will include areas where groundwater is anticipated to be affected by project features and Q
more reference sites up gradient from potential project effects. These include areas adjacent to thg
south of the Thermalito Forebay, areas adjacent to the west, south and east of the Thermalito A 2
areas adong the Feather River, from the Fish Barrier Dam to the southern boundary of the Orqyille W

Area ha ctudv are qene vithin-the FERC mroiect-bound h T

o .
vivaane pe e gHera -y vy - vimme rev viv\vene. v

Study plans approved by the Environmental Work Group define the limits of I&P a itial stud
results indicate that the study area should be expanded or contract Enviro 'm rk Group will
discuss the basis for change and revise the study area as appropii

5.0 General Approach

Detailed Methodology and Analysis Procedures

This study will evaluate effects from project features \k waleand hyporheic zones along the Feather
River. Effectsto groundwater levels and quality il be ol b Phases. The first phase will review
current groundwater monitoring data to d& \ %g cient data are available to evaluate project
effects to groundwater. |f sufficient déighere ail \ hsequent phase will obtain the necessary
information. urface-water-aualdie i HTe Thermalito-Foerebay-and-Afterbay-and-Feathe

orotectto-area-grodndwate s selsi rHe-WildhfeArea— If initial study results
indicate that the mef e modified, the Environmental Work Group will discuss the basis
for change and séVise

Task = ventopy B¥ISting Wells and SerutinyAssessment of Existing Groundwater Data and
Currd @ mv Pring Activities

2 nvenilory Qe 1SY0Cated in the specified field areas will be made utilizing records maintained at the
Y Depa t of Water Resources (DWR). Shallow wells (100 feet deep or less) will be identified
for use is study because potential impacts to groundwater from the Thermalito project features would
likely ocClifle a shallow, unconfined setting. Available logs for these wells will be reviewed to ensure a
general consistency of subsurface materials was encountered during drilling. L ogs of deeper wells and logs
of wells that indicate substantially different and varying earth materials that were encountered during drilling
will be set aside for possible more intensive lithologic and hydrogeologic interpretation, if needed. Wells will
be categorized according to location, surface elevation, depth, design, and use; this data will then be entered
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into a GIS database. This will alow the data to be presented graphicaly in a variety of ways, and will alg
the inclusion of additional data collected subsequently.

Monitoring of groundwater levels and groundwater quality in some wells within the field areas is k

data.

The groundwater level data from the wells will be scrutinize
effects on the water table from the Thermalito Forebay ai ) Lt ipated that a mounding of the
water table will be evident from the groundwater level data’ odel of Butte County will
be reviewed and may be used to help identify proje eCts t0 e Similarly, groundwater quality
data will be compared to the water quality of the TheNNaNIoR gatures to determine if the surface water
features are affecting groundwater quality.

4

Fask-Task 1, Phaséi Gro pnitoring

Some of the exi@iig WalShithin the tified field areas for this study are currently monitored by the DWR
as part of its or Telh 2 oundwater quality monitoring program for the DWR Northern District.
Wells mani int Drogre e measured during the spring, summer (July and August), and fall for
water ' ing the summer for water quality. |f available data, including data from this
existing i O are not sufficient to determine effects from the Thermalito project features to
vl slitiOMal monitoring may be necessary. Additional monitoring may necessitate the

Si | m glditfoRel wells and/or piezometers. Frequency of additional groundwater level monitoring
Nibiediee of tNeBeuNdwater quality analysis will depend on findings in Phase 1.

Should ad® a monitoring be necessary, groundwater levels will be measured in monitoring wells and
piezometers, and in pumping wells that have been inactive for one week or more. Active pumping wells will
not be measured or sampled. In general, groundwater level and groundwater quality sampling will be
conducted in the spring, summer, and fall.Should groundwater samples be collected for additional monitoring,
they will be analyzed for general mineral composition and physical parameters such as pH, conductivity, and
temper ature at the time of sampling. The general minera analysis will enable the ionic composition of the
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groundwater to be compared with the ionic signature of water collected from the Thermalito featuresin
Plan SP-W1. Similarly, the physical parameters of the groundwater samples can be compared to surf
water samples from the Thermalito features.

Depending on comparison results, the groundwater samples may also be analyzed for a suite of pakaiet
similar to those for which surface water samples will be analyzed as part of Study Plan SR inclug
methy! tert-butyl ether (MTBE), total and fecal coliform bacteria, metals, and select pestici oS Tabie.SPN
lisalist of these potential analytes and corresponding EPA-approved analytica me gy. 8 ‘uf
analyses for minerals, nutrients, metals, pesticides, and total dissolved solids wou el ﬁ\ 2 DWR
Bryte Chemical Laboratory in West Sacramento, California. Analyses for totalsaiad fee o %‘_ ia
would be conducted by the DWR laboratory in Red Bluff, Cdlifornia.

------
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Table SP-W5-1. Analytica methods and detection levels

M ethod Analysis Units R
| Minerals
| [EPA 2007 (D) Dissolved Calcium
| [EPA 200.7 (D) Dissolved Sodium mg/L 1
| lEPA 200.7 (D) Dissolved Potassium 5
| [EPA200.7 (D) Dissolved Magnesium 1
| [EPA 300.0 (28d hold) Dissolved Sulfate 1
| [EPA 300.0 28d Hold Dissolved Chioride 1
| lEPA 200.7 (D) Dissolved Boron 0.1
I Std Method 2320 B Alkalinity 0.1
| Nutrients
| Istd Method 4500-NO3-F ModifiedDisg mg/L as N 0.05
| [EPA 350.1 mg/L as N 0.02
| std Method 4500-NH3 mg/L as N 0.02
| [EPA 365.1 mg/L as P 0.01
I EPA 365.4 mg/L 0.01
|
| ug/L 0.0002
| Methyl Mercury ug/L 0.005
| Total and Dissolved Arsenic ug/L 0.004
| Total and Dissolved Iron ug/L 2.2
| Total and Dissolved Aluminum ug/L 0.4
| Total and Dissolved Cadmium ug/L 0.003
| Total and Dissolved Chromium ug/L 0.03
| Total and Dissolved Copper ug/L 0.01
| [EPA 1638 Total and Dissolved Lead ug/L 0.005
| EPA 1638 Total and Dissolved Manganese ug/L 0.02
| EPA 1638 Total and Dissolved Nickel ug/L 0.01
| |EPA 1638 Total and-Dissolved-Selenium ug/L 0.1
| [EPA 1638 Total and Dissolved Zinc ug/L 0.03
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Miscellaneous

Std Method 2540 C Total Dissolved Solids mao/L

Std Method 2340 B Hardness mg/L as CaCO3
Std Method 2550 B 1 T emperature degree Celcius
Std Method 4500-O C Dissolved oxygen mg/L

Std M ethods 4500-H+ B

H

pH units

Std Method 2510 B

Conductivity

Pathogens

Std Method 9222 B

Total Coliform bacteria

Std Method 9222 D

Feca Coliform bacteria

Pesticides
Chlorinated Organic Pesticides
EPA 508 Alachlor /L 0.05
EPA 508 Aldrin 0.01
EPA 508 Atrazine /L 0.02
EPA 508 BHC-d /L 0.01
EPA 508 BH /L 0.01
EPA 508 uo/L 0.01
EPA 508 LI /L 0.01
EPA 508 po/L 0.02
EPA 508 /L 0.05
EPA 508 i ug/L 0.01
EPA 508 0 ham o/l 0.02
EPA 508 yrifos uo/L 0.01
EPA 508 azine uo/L 0.3
EPA 50 actha (DCPA) uo/L 0.01
EPA Dichloran uo/L 0.01
Dicofol uo/L 0.05
Didldrin uo/L 0.01
E Diuron uo/L 0.25
EPA Endosulfan sulfate o/l 0.02
EPA 508 Endosulfan-| uo/L 0.01
EPA 508 Endosulfan-|1 uo/L 0.01
EPA 508 Endrin uo/L 0.01
EPA 508 Endrin aldehyde uo/L 0.01
EPA 508 Heptachlor uo/L 0.01
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EPA 508 Heptachlor epoxide uo/L 0.01
EPA 508 M ethoxychlor uo/L 0.05
EPA 508 M etol achlor uo/L 0.2
EPA 508 Oxyfluorfen o/l 0.2
EPA 508 p,p'-DDD /L 1
EPA 508 p,p'-DDE /L
EPA 508 p,p'-DDT uo/L 0.
EPA 508 PCB-1016 /L 1
EPA 508 PCB-1221 /L
EPA 508 PCB-1232
EPA 508 PCB-1242 Lg
EPA 508 PCB-1248 /L 1
EPA 508 PCB-1254 /L 0.1
EPA 508 PCB-1260 L 0.1
EPA 508 Pentachl oronitrobenz 0.01
EPA 508 Ronnel /L 0.3
EPA 508 Simazine 0.02
EPA 508 Thiobencar a/L 0.02
EPA 508 T oxaphege uo/L 0.4
EPA 508 Trifl /L 0.05
Organic Phosphorus Pesticides
EPA 508 hion) uo/L 0.05
EPA 508 I ug/L 0.01
EPA 508 /L 1
EPA 508 othion (Trithion) uo/L 0.02
EPA 508 yrifos uo/L 0.01
EPA 508 azine uo/L 0.3
EPA 50 emeton (Demeton O + Demeton S)|ug/L 0.02
EPA Diazinon ug/L 0.01
Dimethoate uo/L 0.01
Disulfoton uo/L 0.01
E Ethion o/l 0.01
EPA Malathion uo/L 0.01
EPA 508 M ethidathion /L 0.02
EPA 508 M evinphos uo/L 0.01
EPA 508 Naled /L 0.02
EPA 508 Napropamide uo/L 5
EPA 508 Norflurazon uo/L 5
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EPA 508 Parathion (Ethyl) uo/L 0.01
EPA 508 Parathion, Methy!| uo/L 0.01
EPA 508 Pendimethalin uo/L 5
EPA 508 Phorate o/l 0.01
EPA 508 Phosalone uo/L 2
EPA 508 Phosmet uo/L
EPA 508 Profenofos uo/L 0.
EPA 508 Prometryn uo/L 05
EPA 508 Propetamphos uo/L
EPA 508 Ronnel
s,S,S-Tributyl Phosphorotrithioate
EPA 508 (DEF) /L .0
EPA 508 Triflurdin /L .01
\Volatile Organics (Purgeable)
EPA 502.2 1,1,1,2-Tetrachloroeth /L 0.5
EPA 502.2 1,1,1-Trichloro 0.5
EPA 502.2 1,1,2,2-Tetrachlor g/L 0.5
EPA 502.2 1,1,2-Trichl an /L 0.5
EPA 502.2 1,1-Di /L 0.5
EPA 502.2 1,13 0l po/L 0.5
EPA 502.2 i r uo/L 0.5
EPA 502.2 ) ich e /L 0.5
EPA 502.2 | opopane uo/L 0.5
EPA 502.2 | OPObenzene uo/L 0.5
EPA 502.2 ) intethylbenzene uo/L 0.5
j bromo-3-chloropropane
EPA 502.2 P) po/L 0.5
EPA 502 .2-Dibromoethane uo/L 0.5
EPA 1,2-Dichlorobenzene uo/L 0.5
EPR, 1,2-Dichloroethane uo/L 0.5
an rgeable), continued
EPA 1,2-Dichloropropane uo/L 0.5
EPA 502% 1,3,5- Trimethylbenzene uo/L 0.5
EPA 502.2 1,3-Dichlorobenzene uo/L 0.5
EPA 502.2 1,3-Dichloropropane uo/L 0.5
EPA 502.2 1,4-Dichlorobenzene uo/L 0.5
EPA 502.2 2,2-Dichloropropane o/l 0.5
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EPA 502.2 2-Chlorotoluene uo/L 0.5
EPA 502.2 4-Chlorotoluene uo/L 0.5
EPA 502.2 4-1sopropyltoluene uo/L 0.5
EPA 502.2 Benzene o/l 0.5
EPA 502.2 Bromobenzene uo/L
EPA 502.2 Bromochloromethane uo/L
EPA 502.2 Bromodichl oromethane uo/L 0.
EPA 502.2 Bromoform uo/L 5
EPA 502.2 Bromomethane uo/L
EPA 502.2 Carbon tetrachloride
EPA 502.2 Chlorobenzene LLg
EPA 502.2 Chloroethane o/l .5
EPA 502.2 Chloroform /L 0.5
EPA 502.2 Chloromethane L 0.5
EPA 502.2 cis-1,2-Dichloroethen 0.5
EPA 502.2 cis-1,3-Dichloropropen /L 0.5
EPA 502.2 Dibromochloro 0.5
EPA 502.2 Dibromom: e a/L 0.5
EPA 502.2 Dichlorgdifl eth uo/L 0.5
EPA 502.2 Eth /L 0.5
EPA 502.2 Elu Z uo/L 0.5
EPA 502.2 h t po/L 0.5
EPA 502.2 uo/L 0.5
EPA 502.2 /L 0.5
EPA 8260 blityl ether (MTBE) /L 0.5
EPA 502.2 chloride uo/L 0.5
EPA 502.2 Ibenzene uo/L 0.5
EPA 502.2 opylbenzene o/l 0.5
EPA 50 aphthalene uo/L 0.5
EPA o-Xylene uo/L 0.5
sec-Butylbenzene uo/L 0.5
Styrene uo/L 0.5
E tert-Butylbenzene uo/L 0.5
EPA T etrachl oroethene uo/L 0.5
EPA 502. Toluene uo/L 0.5
EPA 502.2 trans-1,2-Dichloroethene o/l 0.5
EPA 502.2 trans-1,3-Dichloropropene uo/L 0.5
EPA 502.2 Trichloroethene uo/L 0.5
EPA 502.2 Trichlorofluoromethane uo/L 0.5
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I EPA 502.2 Vinyl chloride Lg/L 0.5
| Chlorinated Phenoxy Acid Herbicides
| [EPA 515.1 45T g/l 0.1
| [EPA 515.1 D 4,5 TP (Silvex) Lg/L
| [EPA 5151 D 4D Lg/L
| [EPA 515.1 0 4.DB Lg/L 0.
2,4-Dichlorophenylacetic acid

EPA 515.1 (DCAA) g/l
| [EPA 5151 Dacthal (DCPA)
| [EPA 515.1 Dicamba Lg
| |EPA 515.1 Dichlorprop Lg/L 1
| [EPA 5151 Dinoseb (DNPB) gL 1
| [EPA 515.1 MCPA - " 0.1
| [EPA 515.1 MCPP _ﬁ 0.1
| [EPA 515.1 Pentachlorophenol (PO 4 0 0.1
| [EPA 515.1 Picloram - 0.1
| [EPA 515.1 Triclopyr N W 0.1
| \
| Glyphosate “

m_ ‘L‘..j N,

EPA 547 w©. W Lg/L 100
| [EPA 547 N g/l 100
| DA\
| Carbamate Pesticides ‘ \
| [EPA 5311 Dl O bof uran Lg/L b
| lEPA 531.1 Wi T Lg/L 2
| [EPA 5311 Rarb sulfone Lg/L 2
| [EPA 531, Rl diicarb sulfoxide Lg/L >
| [EPA S Carbary! Lg/L >
| EPA5 ‘ Carbofuran uo/L 2
| A\ Formetanate hydrochloride uo/L 100
| 3 Methiocarb ug/L 4
| lEPA Methomyl Lg/L 0
| [EPA 538 Oxamyl Lg/L >

will be andyzed if-a suitable methods are identifiedbecemes-avaiable
Pyrethrins through discussions with the Department of Pesticide Regul ation
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Task 32—Hyporheic Monitoring
Hyporheic zones along the Feather River will be monitored by collecting water level and monthly wate

River to determine if pond water level and river stage levels are tem
compared to river water quality to determine if constituents founeli
water.

Additional shallow monitoring wells or piezometers may B @ ed bet the river and ponds to aid in
river stage-pond level and source water determinatiQ If pf T | ar ical data indicate concern for
groundwater contamination, then effects on benthic MEErOmertE es |IT¥he hyporheic zone may need to be
analyzed in a subsequent phase of the study. b Ree AP hases will be discussed with the

C Jategrom this study.

Task 3. ProgréssiRe
Progress 9t preparedPat the conclusion of the first and subsequent phases of the study. Interim
output Im m i dentified through coordination with other work groups to meet their data needs.

K A0 K NAfRe0
Nlhais ort g prepared following completion of the study.
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6.0 Resultsand Products/Dedliverables

Results

substances were detected.

A brief report will be prepared after Task 1, Phase 1is c8 present an appendix of all
wells used to assess the potential affects of the Thergaalito b K on groundwater levels and
groundwater quality. The appendix will be generatctiiEQ database; it will have the well
name, location, elevation, depth, use, and othegertine \E_LW fidential information from well logs
and well constructions, if available, will begrese in g rappendix. A third appendix will present the
groundwater level and groundwater quality™e ‘-\ m used to assess potential impacts from the
Thermalito Forebay and Afterbay. A 8 ‘E_ T e t pertinent data obtained from Study Plan SP-
W1 and used for this study. The ‘a_e:i otentfometric maps generated from the GI S database,
which will illustrate groundwa \ﬁ‘ m he Thermalito Forebay and Afterbay. It will dso
present tables, graphs and fig ‘ EPmpare the general mineral chemistry and quality of the
groundwater to the genera m\ R \ quality of the Thermalito surface waters obtained from
Study Plan SP-W1. Lhe repof M‘Q‘ interpretation of potential groundwater influences of the
Thermalito project feailises based he Piesented data. The report will assess the need to construct
additional wellg ItezORIBers anghcORBitict additional groundwater sampling and analyses, as detailed in Task
1, Phase 2. v

If PhaS8? IS G nd report will be prepared following the conclusion of that phase in which all
daigmare 1 a. 0Pt ces, and the potential affects of the Thermalito Forebay and Afterbay on

m hel SEREBAlity are assessed. The report will contain similar tables, graphs, figures, and maps
38 V t prepaked for Phase 1, and will include evaluation of the groundwater influences of Thermalito
proj&GiNaters on droundwater levels and quality.

A third repoft will be prepared to present and discuss hyporheic data obtained under Task 2. The report will
have maps generated from the GI S database which illustrate the locations of select ponds in the Oroville
Wildlife Arearéative to the Feather River. Cross sections will also be generated to illustrate recorded
temporal changes in pond water levels and river stage levels. These illustrations will demonstrate the physical
existence, or lack of existence, of hyporheic connections between the ponds and the Feather River. Pond
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water quality collected as part of Task 2, in conjunction with Feather River water quality data collected as
part of Study Plan SP-W1, will be used to determine if the pond water quality and river water quality ha
similar chemical signatures, possibly indicating more subtle hyporheic connections. The report will gres
tables, graphs, and figures which detail and compare pond water general mineral chemistry and @ to the
river water genera mineral chemistry and quality. Other water quality anaytical data will be revied
determine if there are any deleterious substances in the pond water that are also present in jii@kiver W

The report will interpret the presented data, providing a qualitative estimated extent to whic ‘m e
is hydraulically connected to ponds in the Oroville Wildlife Area, and it will assess tha ed to @»
additional wells or piezometers. The report will include an appendix of all water | giieiands m

for this task. v

1 a\a' ala'a aYaalhida ~dllal A ha com
Sorc- oot ica A =

na-aQ
v mivmeiv/o ren

be used to evaluate project effects on designated
ed in the Basin Plan. Information developed from
and determination of conditions to be included in the
1 of the Federal Clean Water Act. The certification

Compliance with groundwater qu
beneficial uses for groundwategi
this study will be present
water quality certification

CVRWQCB Bas tification is needed te-fHe-with-the-appheation-for license
renewal with-

lementation Strategy

esource Areas'Studies

ide information for determination of project compliance with water quality standards and
priate requirements in the application for water quality certification.

This study will be coordinated with Staey—#Study Plan SP-\W1{(Project Effects on Water Quality Designated
Beneficial Uses for Surface Waters)tssue-Staterments W W2-anrdW3), and use water quality data for the
Feather River from that study for comparison with groundwater quality data. The study will also be
coordinated with Stuey#Study Plan SP-\W2 (Contaminant Accumulation in Fish, Sediments, and the Aquatic
Food Chaintssde-Statemenrt-¥W6) for determination of hyporheic effects on contaminant accumulation in

Oroville Facilities Relicensing (FERC Project No. 2100) ——28Mareh1+4-1114-—2882March 3427, 2002
SP-W5 Project Effects on Groundwater Preliminary Draft—Subject to Revision
Page 14




aguatic organisms in the Oroville Wildlife Area ponds. Water quality information from the ponds develop
by this study will be used in the terrestrial and fisheries studies to evaluate any effects to terrestrial an
Species.

|ssues

This study plan provides information for evaluation of Issue Statement W17 (Effects of res
Feather River downstream of Oroville Dam on groundwater quality and quantity (e.g.aporhé
interaction). This study directly or indirectly addresses the following specific issug l

Direct (global changesto theterms ‘direct’ and ‘indirect’)

A - - a'a'a - ala ataidala aa N A
A O co O 1o Cct v Y | G ApEAwA - - Symein - - vieimleaage

nd-o aval e-g—hvborhel ope-inte on sshe-Add
aRe—-gudal v — o - Sis

reservoirs and Feather River downstream of Oroville B
hyporheic zone interaction).

ndwater qUE and quantity (e.q.

Indirect
There are no indirect issues associated with this stu

8.0 Study Schedule

Task 1 of the study will begin in the
catalogue of wellsin the field areas

&A B O activitics

C ion for Task 2 will begin in the spring of 2002 and conclude at the end of spring in 2004. Pond
water |eval@ieasurements and collection of pond water samples for water quality analysis will be coordinated
with river water data collection conducted as part of Study Plan SP-W1. A brief report as summarize in
Section 6.0 of this study plan will be prepared based on the collected data. This report is anticipated to be
completed by mid 2004.
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Information developed in this study will be presented quarterly to the Environmental Work Group and Task
Force for review to evaluate the adequacy and progress of the study, and to provide information needeg
the other environmental work groups.Fhe-study-wit-begin-r-earhy2002—TFheinitial-stages-of-the-stuely

alaWala allalala china tntarmati an alaa AL A3 and-ldan
oo oot O’ O O oo O a > > G

ala WVZa\
- G > Og— c

9.0 References
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CVRWQCB 1998. The Water Quality Control Plan (Basi he a Regional Water Quality
Control Board, Central Valley Region, Fourth edition. The River and the San Joaquin River
Basin. CVRWQCB, Sacramento http://www.swrcb. v/ documents/index.html
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Oroville Facilities Relicensing Proj ect

(FERC PROJECT NO. 2100)

SP-W9 Project Effects on Natural Protective Processes
March 1927, 2002

1.0 Introduction/Background

studies. This study will evaluate the potentia effects of the proj
wetlands resources along the Feather River and the riffle-pool col

2.0 Study Objective

The objective of the study is to determine the effect o rotective processes that
affectinpact water quality of those areas adjacenige,and ence of project waters. Thels gea
study will provide information toweutd be used to gl protection, mitigation and enhancement

‘".-.'. e—reduse =. =-“=. =. =-“‘ }-.::: . €5 D-rHathrai n-and-enhance the-viabiliby—a

3.0 Reéationship to Rédlic

The study will be used t ject effectiveness of natural protective processes on
biological, physical, an aters within the project area. The United States Fish and
| Wildlife Service (USFWS arine Fisheries Service (NMFS) requires this information to
determine proj sont i listed species, including sdmon and steelhead.

e Study

discuss the basis for change and revise the study area as appropriate.
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5.0 General Approach

This study will evaluate project effects to natural water quality protective processesin riparian
areas as Task 1 and riffle areas as Task 2. If initial study results indicate that the methods and t
be modified, the Environmental Work Group will discuss the basis for change and revise t

appropriate.

Task 1% Riparian and Wetland Areas

The riparian areas, which include adjacent wetlands, of rivers and lakes pe
processes, primarily through the filtration and uptake of nutrients, minerals, a
constituents, by vegetation. These areas are fed by the adjacent rivefiéuring hig
recharge the river during lower stages. The quality of this recharge, thexefore, affeg quality of the water
in the river. Riparian areas also shade the river’s waters in many-e educe or marmtain cooler water
temperatures. Sediments, especialy fine material, are depg hese'aréas. These areas also tend to have
the highest densities and diversity of wildlife and fisheries ‘@) pend o se areas as rearing grounds,
cover, food supply, and for other biological function

Literature will be reviewed to document the k
to help evaluate the relation between chang

ef -.\%, 8| ARi@Peas on water quality, and will be used
pioNieter quality. Information about changes
in riparian areas from ongoing or potentia gerations will be obtained fromUJader Study
Plan SP-T3/5.+raps-ef-the-eurren .:%“ R Bl Wettand-areas will-be-generated-and-digit

v ed from Study Plan SP-W1 for the
Feather River\githS the Oroville Wildlife Area—_Information from these sources will be
used to g ' M& 0 water quality from changes or potential changes in the riparian vegetative
Brmation is needed for this determination, including site specific data collection
phase will be proposed to the Environmental Work Group for concurrence.

----------------
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Task 2% Riffle Areas

Riffles are the primary re-oxygenators of waterways, while also serving as spawning groun
various fishes, including sailmonids, and habitat for macroinvertebrates. The oxyges
also plays a significant role in the reduction of nutrient and mineral loading in ariv
sensitive to water level fluctuations and loss of gravel recruitment. Without s
cold water, oxygen, and nutrients into and through riffles and removal of h

depletedreduced. —Accordingto-the P -sabmonid-egg-surviva-to-emergenceisar u fe b teenpe
sredusts:
Published literature will be reviewed for known effects of Baleas on prokection and improvement of water

quality, factors that decrease those natural protective pro % water i conditions needed for

successful salmonid egg and alevin survival. Under dy Pl C 8l SP-G2, pools, riffles, and runs
will be mapped-usirgrecent-digital-ortho-rectified-quagiergad-ccf@bohot8graphs and compared to—Riffle
areasfrem historical-and-edrrent maps-wit-be®€8mpare x e extent of change. Study plan SP-G2
will also analyze sediment composition of ififkes, v %u cvete of water flow through the interstices.

Severa of the mapped riffles will be inglude  wate ‘.[L Study Plan SP-W1, which will measure
dissolved oxygen, temperature, congduc ‘L \L.‘ ' pa ameters in the water column, and anayze
aguatic macroinvertebrate commui ‘In m; an will measure dBissolved oxygen, water temperature,
conductivity, and pl W Babove the riffle gravels with calibrated meters and probes at
a-of the mapped riffles marito \\\ ityeSamphngsites in Study Plan SP-W1. Ammonia, a
product of the breakdown Of@kga it hal ay affect salmon egg and alevin surV|vaI will be %\mpled
from the interstitial iof ¥ . 2

heperiad-whe : 3155 ‘eseRt-5 Hrformat m-fisheriesstudies:Study Plan SP-F10
indicates that eggs and devins of chinook salmon and steelhead trout occurs from
mid Aug m arch and¥Wecember through June, respectively. Therefore, interstitial water quality will
be mé @; mn_ t the yes at monthly intervals, and more frequently (i.e., birnenthbytwice monthly) if
guc m Identified that may affect egg or alevin survival. Riffle areas cleansed by
m ‘ %&* areas uncleansed will be sampled. This study will use this data to determine the
offects &g on the natural protective process of riffles intess-ef oxygenation, waste product

removalsand other protective processes in the Feather River-due-te-the-projeet.

i ormed-month a
cu O v

Task 3. Progress Report

A progress report will be prepared at the conclusion of the first year of study. Interim output products will
be identified through coordination with other workgroups to meet their data needs.
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Task 4. Final Report

A fina report will be prepared following completion of the study.

6.0 Resultsand Products/Dedliverables \

Results

Fhese-datal nformation from this study will be evaluatedanalyzed to determine i : \=-\ offect
from the project to the natural protective processes that maintain and imprg It kel
funetionality in the Feather River system. The effects of the project to natu j ective
Qrocesses in riparian areaswill beassessed through SiS-medaingte 'slerminae “v % of Phange from

asswd—threug#th&&eempansen—th&a Ilterature review of th riparian ared8 on water quality and

evaluation of changesin riparian quality and extent. Additig also be conducted for site

specific data. —ane-eurrent-samphing-to-determined ' Hrof : ) water-gualihy-Ha-the
FeatherRivers

Fhe+rResults ofrer the literature review, rifflegiest sciin ot from Study Plans-SPG1-and SPG2

SP-G2, and the macroinvertebrate and watgr coltigim,.vareetiality essments from Study Plan SP-W1 will
be used with additional information colle ‘1\ w_, 3 eval uate effects to nar[ural water quality
protective proceasesof nffles analyzed nahysis-erdihation-w Hster-analyst

amonRa-wWateradaHbv—\val ables; te-assem ce-structyre SpeCIeS
richness and diversity will be vertebrate data from SP-W1 for an indication of
water quality conditions and h communlt and-compared-te-the-w\Water quality
variables in the water col those present in riffle gravels to evaluate the cleansing
ability of theriffles. Sedimen M\»‘ l with available literature to evaluate effects to flow of water
through riffle grave

cffect-of-envirofiBRta ‘ rertebrate-communi eh . These analyses will be
used to eval Ote ts on the natural protective processes of water quallty inriffle areasin
the Feath

ill be developed for this study:
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7.0 Coordination and I mplementation Strategy

Coordination with Other Resource Areas/Studies

Mapping of riparian and wetland areas will be performed under Study Plans SP-T 3/-te-SPF5, whi
habitat quality will be obtained from Study Plan SP-T1. Physical, chemical, and biologica compo
water quality that—eeeﬂd—aﬁeet—tkenatwal—pmteetwepme%from the water column will btained
Study Plan SP W1. -Sreundware—atennaien-r-bo-gathered-unde—Smdy-Pan-SR4
rRiffles-peel-cemplexes will be mapped and sediments sampled inebtainedfrem Stud
G2. If any issues arise during the duration of this study or other studies that are @
protective processes for water quality, an amended-rew study plan will be propased
Environmental Working Group and Task Force

A 4

D Vo ~dallal
g S G

This study plan provides the information for evaluation of Issua erent W18 (Effee existing and future
project facilities and operations on natural protective processesite.g. es)), and will provide information
for determination of project compliance with water quali shdardls and O appropriate requirements in the
application for water quality certification. This study direc v ectly addWesses the following specific

i SSues:

DirectiFhis-study—a

. WE9. Encourage natural pro

Indirect

There are no indirect issué
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protective processes of riparian and wetland areas along the Feather
study plans to begin this evaluation is not expected until the sprifiohe
completed by the summer of 2003. If initial evaluation indig pr site specific data collection, an
amended study plan will be presented to the Environme York oteencurrence. A final report is
expected to be completed by mid 2004. years-of-data-colet on-a alvses BFY aH-of-the-issuesay-be
Hic-parameters-that-appd be HrRakred— yterature review to evaluate the
effects of riffles to natural water quality protective pr@ \m R in the spring of 2002. Water quality
data collection will commence in the spring of R i V ‘x data collection for Study Plan SP-

o BBk e
2 LY SO

- letereeesubswit - besrevides e |-and-fisherieswork-p

A Progress Report will be submitted aifthe e the earyand at the end of dl subsequent years+-the
stuey-ts-extended. A Final Report be sub at thelend of twe-yearsthe study for the relicensing
process._ Interim results will be provigigehto yalerQuality, terrestrial, and fisheries work plans, as

necessary.

&
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Oroville Facilities Relicensing Proj ect

(FERC PROJECT NO. 2100)

SP-T6 Interagency Wildlife Management Coordination and Wildlife
Management Plan Development

March 27, 2002

1.0 Introduction/Background

Several land management agencies actively manage wildlife resources within the project bounda
Plumas National Forest, Bureau of Land Management, California Department of Fish a
Department of Parks and Recreation, and California Department of Water Resources
management agencies has differing missions, policies, management direction, fundi
related to management of wildlife resources. Stakeholders have suggested th
interagency coordination, management, and planning related to wildlife resour

2.0 Study Objective

Develop a coordinated interagency terrestrial resource
including the Oroville Wildlife Area.
Identify funding needed to meet resource gianadenen
I dentify opportunities to enhance interage 00r 8 ‘wP
wildlife resources within the project

anjement, and planning related to

e Study

of¥project lands may currently be undertaken in a piecemeal

- This study
wildlife

Within the C Project boundary and other areas that affect wildlife use of Project lands.  Study plans
approved by the Environmental Work Group define the limits of the study area. If initial study results indicate
that the study area should be expanded or contracted, the Environmental Work Group will discuss the basis
for change and revise the study area as appropriate.
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5.0 General Approach \
If initial study results indicate that the methods and tasks should be modified, the Environ or
will discuss the basis for change and revise the study plan as appropriate.
Task 1—
Callect and analyze each land management agencies’ current mission, goal iVES,)
direction, policies and plans as they relate to wildlife management within t
aswell onsistencies

—In coordination with
& management and fish and wildlife

Task 2 —

Identify common elements in land management agencies’ plan
between agencies.

related law enforcement-funding.

Task 4 —
AdtheteslcierealevelidentifId

on wildlife issues.

oving interagency communication and coordination

Task 5 -
Explore f4 or wildlife management and law enforcement funding.-
Task 6 —

criteriafor development of acoordinated Wildlife Management Plan

Develop a Preliminary Wildlife Management Plan using the information and agreements devel oped under tasks
1-6-7 as well as results from other relicensing studies.
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| Task 89—

Revise draft plan to include public and agency concerns and comments and results from settlement
negotiations.

| Task 9—10-
Submit to FERC a Wildlife Management Plan.

6.0 Resultsand Products/Ddliverables

Results

The product of this study will be a wildlife management plan for the
consistent to the extent possible with wildlife management plans rel
identify how interagency coordination wiH-could occur in the f
opportunities for interagency habitat improvements, evaluati
enforcement funding, relicensing protection, mitigation,
monitoring efforts. For example results of this study, coul
force to facilitate resolution of potentialy conflictin
the license (adaptive management).

agement issues over the term of

7.0 Coordination and Impl

Coordination with Other R

This study will be conduc i her terrestrial resource studies. Products from this study

coordinated wig -R5. Evaluation of current and future fishing and hunting
reation and Socioeconomics Work Group.

activities, 8

unding needs for wildlife management.

Direct
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TE26—Are additional funds needed to augment the existing budget of the Oroville Wildlife Area?
Presently available Fish and Game funds are being dedicated to managing people and not wildli

TE54—Evauation of funding adequacy for Oroville Wildlife Area.

TES5—Evaluation of funding adequacy for law enforcemen

8.0 Study Schedule

Tasks 1 and 2 completed by June 2
Task 6 completed by July 2004. T,

pleted by end of December Septermber 2002.
2004. Task 8 and 9 completed by
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Oroville Facilities Relicensing Proj ect
(FERC PROJECT NO. 2100)

SP-T8 Project Effects on Undesirable-Non-Native Wildlife
March 4927, 2002
1.0 Introduction/Background
| The California Wildlife Habitat Relationships Program identifies at-teast-14 non-native vertebr. ildlif

als,

species as having potential to occur within the project area, including, including six birds, sev
and one amphibian (Table 1).

Potentially Found within the Project Ar

Common Name Scientific Name

Table 1. List of Non-Native Vertebrate Wildlife Speci
DF

Bullfrog Rana catesbeiana

House sparrow Passer domesticus

Bobwhite quail Colinus virginianus DFG Harvest
Ring-necked pheasant Phasianus colchicu - DFG Harvest

9

Wild turkey Meleagris gallopavo DEG Harvest

Rock dove Columba livi .

European starling Sturnus vulgari \‘

Virginia opossum Didelpf ginia ‘ DFG Harvest
Black rat R attUS ‘

Norway rat Ratt! gic

gious
House mouse .k%k\
Lnd 21 DEY

Muskrat hondatraibethi DFG Harvest

Red fox .\k es vl
Feral pig \‘\\ 8 DFG Harvest
Severa of these specieSwwere introduced by the California Department of Fish and Game as harvest species

or are currently mariaged lace, or

prey upon native

sarvest species (Table 1). All of th

House sparrows were first introduced from Europe into the eastern United States around 1850 and rapidly
spread across the country arriving in California at San Francisco in the early 1870s (Ziener et. a 1990).
Preferred habitats include urban and croplands (primarily grain crops). This species occurs throughout the
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project area near human habitation or livestock with highest densities frequently- near outdoor restaurants
stables, and other human developments.

House sparrows are aggressive nesters and frequently displace native avian species by evicting nesti
or destroying nests. This species primarily impacts secondary cavity nesting species including
western bluebird, house wren, and house finch.

grasslands as well as croplands, pasture, and urban. Rock doves nest within shel
human-related structures including bridges and buildings (Harrison 1978). Thi
native species for food resources including waste grains, seeds, and hum
preyed upon by several native species including peregrine falcon and sever
furbearers.

European starlings were introduced into the United States from
within the project area and nearby agricultural habitats. Pr, lude urban, cropland, pasture,
and orchard/vineyard. They feed on insects, grains, gar s. This species can form
large wintering flocks capable of inflicting damage ta,crops. ike holise sparrows) are aggressive
competitors for cavity nest sites. They will use am 1.5 inches diameter in

rens, nuthatches, swallows,
titmouse, bluebirds, kestrels, acorn woodpecker all 1974, Kessel 1957, Troetschler
1976, and Grahill 1977).

are currenthy’an abundant species

Black rats were introduced from d are relatively common in urban areas in
Cdlifornia’s Central Valley. | boreal species also occurs in riparian habitat, and
Himalayaberry thickets (Ingl The introduced Norway rat and muskrat are this species
closest competitor. Blac iseases, which can effect humans including bubonic plague,
rabies, typhus, tularemi i

e and occur within the valley portions of the project area. Norway
d native plant communities including wetlands and riparian habitats.

rban habitats. Native harvest mice and microtus (voles) dominate this introduced species.
Most carnivorous furbearers as well as hawks, owl, voles, snakes and rats prey on house mice. Like the
other introduced rodents, which have evolved in close association with humans, this species can carry and
transmit viral and bacterial diseases to humans.
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Two subspecies of red fox occur in California. Native red foxes are restricted to higher elevation with m
sightings ranging from 3,900 feet to 11,900 feet elevation (Schempf and White 1977). The introduced
subspecies generally occurs at elevation less than 3,000 feet elevation (Schempf and White 1977).
introduction of the non-native subspecies was probably related to hound hunting or fur farming.
Red foxes within the project area are the non-native subspecies and use annual grasslands, peren

appears to coexist with native canids including coyote, gray fox, and kit fox.

Bull frogs are native to the eastern United States, and where introduced to C
frogs are now common and wide spread throughout the low elevation marsH?
habitats. Adult bullfrogs are opportunistic feeders taking both aquatic and terre
snakes, salamanders, toads, and turtles. Bullfrog populations have beedi#inked witf
associated with emergent wetland habitats.

Bobwhite quail have been introduced to California for hunting ah ail have been designated as a
“harvest species” by the CDFG and hunted within the projéGpotatary. ect of bobwhite guail on native
wildlife species has not been determined.

The ring-necked pheasant was introduced from EurasiasiOisport i00. e ring-neck pheasant has been
designated as a “harvest species.”_Captive raisegisheasNi,.COtllimue YoM released throughout California by
hunters, and hunt clubs. This ground nesting bird4ghsomNeh4ieE elds and open grasslands. The effect of
ring-neck pheasant populations on native ‘ata_»“ﬁx peen determined.

Wild turkeys were introduced to Califgrnie 8 “it-.‘ of wild turkey populations continues to expand in
hilly oak woodland habitat. Wild t - Siam W to August. Wild turkeys have been designated as a
“harvest” species by the CDF ur eVl ok os WIBe at several locations within the project boundary,
including the Oroville Wildlife S e @bt ofWillsl turkey populations on native wildlife species has not
been determined. \

The Virginia opossuaihis commao abABantYh woodland and bush habitats throughout California. Opossums
have been designated S harvest spe " ald were introduced to California in 1910 from the American
Southeast. Sing 20, {R€anae of possum have expanded to include most of California from the crest of
the Sierras to 'v ). ¥ ffect of opossum populations on native wildlife species has not been
determingg

IS

The n1¢ @ rs i t wetland habitats and riparian habitats with herbaceous cover. Muskrats have
ha€iliniro alifOWa for fur production. and are currently classified by CDFG as a “harvest species.”

POWIRy ACUWics BalPesult in extensive damage to levees and ditches. The effect of muskrat populations on
Qi wilhifc SPEBIes has not been determined.

Feral p ave been widely introduced throughout California by accident escape and introductions for sport
hunting. pecies has been classified as a “harvest species” by CDFG. Feral pigs have become year-round
residents of oak woodland, grassland, riparian, and conifer habitats. Acorns are an important component of their
diet, but foraging for bulbs, insects, roots, and other herbaceous material causes extensive damage. The effect of
feral pig populations on native wildlife species has not been determined.
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2.0 Study Objectives

Identify potential changes in project operations, land use, features, and management practices whi
serve to reduce the potential impact of these seven-dndesirable-non-native wildlife species on n
and their habitats.

3.0 Reationship to Reicensing/Need for the Study

Relicensing participants have identified project effects including land manages
operation on wreesirable-non-native wildlife as arelicensing issue. Non-na

disease. Further, severa of the wndesi+able-non-native species hav
and carry or transmit disease to humans. NEPA requires
currently developed recreation facilities contain features or acti
dhdesirable-species.

4.0 Study Area \

Within the project boundary-ane-dewnstreaga-wit he Feather Riverfloodplai eFas as
areas-outside-the project-area-as-appropriatt ‘»\ D tndesirable-non-native species identified in the
Introduction have relatively small homerangesand P ban or agricultural habitats. Study plans approved
by the Environmental Work Grous@aoe the'udy area. If initial study results indicate that the
study area should be expandegdis cCONRNERR] m mental Work Group will discuss the basis for

change and revise the study ars -\‘u‘\\% 3

5.0 General App

»AY) taaNlaalatdatal <aVWia'a ng
a C

hla non-Nnal auy) 'a aWaa
vew v c— v - >, o v AR o

o
CoH ct

alda'aala Y - tnmeaelaval of nroke alated-affa aala\VAlla
vpve - O V- or—pro Croco cty—O ci

If initj VAl at the methods and tasks should be modified, the Environmental Work Group
will di§ W ) ge and revise the study plan as appropriate.

AR

Re lentific [fterature related to species biology, habitat requirements, and life history requirements of the
seven-ToUfeen selected wrdesirabte-non-native wildlife species.

Task 2—

Using the information reviewed and collected under Task 1, conduct an desktep-evaluation which identifies
general management guidelines within the study area which serve to limit the occurrence of these seven
fourteen selected vrdesirable-non-native wildlife species.
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Identify potential management practices that could be incorporated into the Wildlife Management Plan if it j
determined that a problem with these ureesirable-non-native wildlife species exists or could exist durin
term of a new license.

Task 3 —
Provide a qualitative assessment Lake-Orevile-State-Recreation-A+ea-on the population an
wildlife speciesidentified in Table 1. This data will be collected in coordination with SP-T1
To.

6.0 Resultsand Products/Ddiverables

Study results in the form of general management guidelines will be identified incorporated
into the Wildlife Management Plan.

7.0 Coordination and Implementation Strategy

Coordination with Other Resource Areas/Studies
studies. Results from this study
-T2 (Special Status Species) and SP-
Idlife Management Plan (SP-T6) for submittal

This study will be conducted concurrently wi
may be incorporated into other terrestrial r
T7 (Noxious Plants). Study results will
to FERC.

I ssues, Concerns, Comment ack g

. ry Compliance Requirements
he following-Hssue-wit-@acc R \
This study will evaluate pro[® ‘%‘;\ e able non-native wildlife species.

- a alaatal? aoffo S Nala aWalala'
- v ctl > ~, oot oo

pleted by August 2002. Task 2 desktep desktop- analyses completed by April

ents completed by March 2004.
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Oroville Facilities Relicensing Proj ect
(FERC PROJECT NO. 2100)

SP-T 10 Effects of Project Features, Operations and Maintenance on Upl
Plant Communities

March 4927, 2002

1.0 Introduction/Background

Current and future operations of the Oroville Facilities may impact upland plant com
unigue community types. These impacts can be from any project-related activity,
destroys, or enhances habitat features necessary to support that plant community t
maintenance and operation activities, or recreational use of an area could p
within the Study Area.

A qualitative assessment and analysis of project-related impacts on t
program managers and stakeholders the information necessary
project modifications which minimize project-related imp

2.0 Study Objective

The objective of this study is to identify direct
maintenance, and recreation) on upland v i

roject features (facilities, operations,
ding rare or unique plant communities.

3.0 Reationship to Rdlic

Relicensing participants h facilities, operations, maintenance, and recreation
facilities and associated tial effect on upland plant communities. An evauation of
project effects on botani uired for California Environmental Quality Act/National
Environmental Pali pliance, and will be included in the Federal Energy Regulatory
Commission

The inf i sed to identify opportunities to minimize or mitigate project-related impacts
iti tify potential areas for enhancement through revegetation and restoration of a
d enhancement measures).

includes all areas within the FERC project boundary and other areas potentially affected by
project recreation facilities and use. An analysis of downstream Feather River riparian habitats will be
analyzed under SP-T3/5. For ESA analyses and their associated plant communities, the study areais defined
in SP-T2. Study plans approved by the Environmental Work Group define the limits of the study area. |f
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initial study results indicate that the study area should be expanded or contracted, the Environmental Work
Group will discuss the basis for change and revise the study area as appropriate.
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5.0 General Approach

If initial study results indicate that the methods and tasks should be modified, the Environmental Work Gr
will discuss the basis for change and revise the study plan as appropriate.

Task 1% Data Collection and Review

Collect and review information &fecting plant communities in the study area. Datato be coll
vegetation communities mapping and analysis (SP-T4); noxious weed locations and dispersal

T3/5); fuels management (SP-T11); pesticide use (SP-LU2); pesticides in water
types and topography information (SP-G1/G2). Obtain and review current and

ibution.

of lands within ard-rearthe

prefeet-areathe Study Area will include an analysis,of th jon patterns, unique or rare habitats,
habitats that support special status species, and th istribution, composition, and

condition. It will assess the effect of noxiou i d the planting of non-native plant species
for wildlife forage on native plant commugiities. ribe current and future project related
effects on these vegetation communities, i i aintenance and operations, land use changes,
i unities to minimize the adverse impacts-wit-be

unities and opportunities to enhance upland habitats, specia status
ats found within erreartheprofectarea:

A final report will be prepared summarizing project-related impacts on upland plant communities (including
rare and unigue habitats) and potential protection, mitigation, and enhancement measures.
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6.0 Resaultsand Products/Deliverables

A Summary Report will be produced which will identify current and future potential projects effects to
plant communities within ane-reartheprofect-area-the Study Area. This qualitative assessment will j
current vegetation patterns, project-related effects, enhancement opportunities, and proposed guid
future devel opment of facilities or land use that will minimize impacts to local native plant col iti
report will provide the basis for development of protection, mitigation and enhancement m
settlement agreements related to upland plant communities.

7.0 Coordination and Implementation Strategy

Coordination with Other Resource Areas/Studies

Information will be needed from other terrestrial resource studies incl
SP-T4 (Biodiversity); SP- T3/5 (Riparian and wetland issues); SP-
(SP-T11); and SP-G1/G2 (soils and topography). Information on
activities will be needed from the Recreation Work Group (
Use Work Group (SP-LUL, ang-SP-LU2, and SP-LU5) for t
plant communities.

I ssues, Concerns, Comments Tracking and/or

This study will address the “effects of existi
upland habitat, including revegetation an

Direct
. TEA40%native plant land
DWR Field Office, Spill

her River Fish Hatchery, State Parks Headquarters,
ure) and restoration of native plant communities

Indirect
. TEG2%aprot
comprehen

ation of terrestrial wildlife and flora in the project-affected area;
ning; G3 and W7.

will be com¥@@sl in October 20043. The final report (Task 5) will be completed in September 2004.
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Oroville Facilities Relicensing Proj ect
(FERC PROJECT NO. 2100)

SP-T 11 Effects of Fuel Load Management and Fire Prevention on Wildlife
Plant Communities

March 4927, 2002

1.0 Introduction/Background

Relicensing stakehol ders have expressed concern that historic land management and fi
within the FERC project boundary have resulted in increased fuel loading which

which is evaluating thisissue. Specific information to be collected under t
fire prevention and fuels management practices on native plant and al col
project areaboundary.

2.0 Study Objectives

Study godl is to provide information to the Land U ow evaluation of land use
| practices and options within the project boundary. stldy objectiveisto provide
information related to effects of historic fire pr i ing plant communities and wildlife
| resources within the project boundary. T s to provide information that will allow
assessment of potential fuels manag positive and negative) on native plant
communities and wildlife resources

3.0 RelationshiptoR

The trformation
information coll
management L piojeciboundary. The data collected will be used to evaluate potential

risk of wildfire. The fuels management problem is an issue throughout the western United

abundance of scientific literature exists related to the ecologica effects of both fire prevention
and fuels management. Much of this information was collected within California and directly relates to the
plant communities and wildlife resources present within the project area. This study does not propose to
collect additiona information. Rather, the proposed study will collect existing ecologica information

| whichthat will be used as the basis for evaluation.
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4.0 Study Area

The study scope will include terrestria plant communities and wildlife habitats present within the proj
boundary. Neither DWR nor FERC have any regulatory authority to alter land use practices on land
the project area. However, most of the plant communities and wildlife habitats whichthat occur w
project boundary are also found all aong the western slope of the Sierra Nevada mountain r
the information collected as part of this study will be applicable to wide areas outside the proj
and may be used in a cumulative impacts assessment.

Study plans approved by the Environmental Work Group define the limits of the stu
results indicate that the study area should be expanded or contracted, the Environment;
discuss the basis for change and revise the study area as appropriate.

5.0 General Approach

The general approach to this study will be a literature review folloy
awritten evaluation comparing the effects of current and potentié
historic fire prevention practices have served to reduce fire g

Task 1--Data Collection

Perform literature review and g
proceedings of the Tall Tim
Experiment Station fire ecolog
with Land Use Work

sources of information includes the annual

ce, discussion with Pacific Southwest Range and
ure reviews, and other scientific literature. Coordinate
el load management strategies to evaluate.

Task 2—Hahit
Obtain mappi mul ildlife habitats under SP-T4.

isting Fire Prevention Practices

physical and brological characteristics.
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Task 4—CWHR Anayses of Fire Prevention

Using the Cdifornia Wildlife/Habitat Relationships Database (CWHR) input the plant community changes
identified and modeled in Task 3. CWHR will predict which wildlife species may benefit from the predi
habitat changes as well as those species whichthat could be adversely impacted.

Task 5—Ecologica Effects of Fuels Management Options

Using the information collected in Task 1 and 2, develop predictions of and model the potenti of
reductions activities on each magjor plant community.

These predictions may include changes in plant succession, stand density, species ity
distribution, size classes, plant species composition, stand structure, understory dev rub ity
and ground cover as well as changes in other physical and biological characteri

Task 6—CWHR Analyses of Fuels Management Options

Using the California Wildlife/Habitat Relationships Database input the pl i identified and
modeled in Task 5. CWHR model output will predict which wildli predicted habitat
changes as well as those species whichthat could be adversel

Task 7—Summarize and Report

Summarize findings from Tasks 3 through 65 in a writ rt to'be submitted to the Land Use
Work Group. This report will include the ecologi i ges in plant community
composition and structure, the individua pl WHR model outputs, and a brief
statement of findings.

6.0 Resultsand Products.

Results

Study results will be rt to the Land Use and Environmental Work Groups. This
report will include i icted changes in plant community composition and structure,
the CWHR mo i ent of findings. These data will alow the Land Use Work Group

possible aternative fuels management strategies. These plant
anges in species composition, canopy closure, snag densities, tree
shrub occurrence.

A report w rovided to the Land Use Work Group.
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7.0 Coordination and I mplementation Strategy

Coordination with Other Resource Areas/Studies

Study results are one component of Staey-PanSP- LUSM-2. Study requires information from SP-

I ssues, Concerns, Comments Tracking and/or Regulatory Compliance Requirements

he-telewing-esnes e -s e dreseas:
This study will evaluate current and potential fuels management options on wildlife,
plant communities.

Direct
tssue-Statement-TE11—effects of fire prevention/fuel load co
}ssue-Statement-TE33—fud load on state lands: potential impa8
human impacts will be addressed in SP-LU5)
}ssue-StatementTE64—effects of existing and future el el load control on natural
communities

8.0 Schedule

Task 1 completed by September 2002. T b 2002. Tasks 3 through 6 completed
by December 2002. Task 7 completed t

»
&
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